CM 
< 

CO 
CNJ 

in 
oo 



CL 
LU 





III 12- Ptior Art. 



(19) 




Europflisches Patentamt 
European Patent Office 
Office europ6en des brevets 





(11) 



EP 0 854 267 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

22.07.1998 Bulletin 1998/30 

(21) Application number: 97309593.8 

(22) Date of filing : 27.1 1 .1 997 



(51) IntCI. 6 : E21B 33/04 



(84) Designated Contracting States: 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 
NL PT SE 

Designated Extension States: 
ALLTLVMKROSI 

(30) Priority: 21.01.1997 US 785323 

(71) Applicant: 

Cooper Cameron Corporation 
Houston, Texas 77027 (US) 



(72) Inventor: June, David R. 
Cypress, Texas 77429 (US) 

(74) Representative: 

Jackson, Peter Arthur 

GILL JENNINGS & EVERY 

Broadgate House 
7 Eldon Street 
London EC2M 7LH (GB) 



(54) Fluid circuitry for a tubing hanger 

(57) Wellhead completion apparatus includes a 
wellhead member (11) having an upper supporting 
shoulder (24) and a lower landing shoulder (26). A run- 
ning tool (30) is releasably connected to a tubing hanger 
(36) for lowering and landing the tubing hanger (36) on 
the wellhead member (1 1). A fluid coupling (66, 68, 70) 
is provided between the running tool (30) and the tubing 
hanger (36). Another, fluid coupling (17, 60, 84) is pro- 
vided between the tubing hanger (36) and the wellhead 
member (11). The running tool (30) has a body (31) 
connected to the tubing hanger (36) and an outer sleeve 
(46) of the running tool (30) is adapted for initial seating 
on upper supporting shoulder (24) of the wellhead 
member (11). After the initial seating of sleeve (46) on 
upper supporting shoulder (24), running tool (30) and 
tubing hanger (36) are moved downwardly relative to 
external sleeve (46) for landing of the tubing hanger (36) 
onto the lower landing shoulder (26) of the wellhead 
member (11). Hydraulic fluid is provided from the run- 
ning tool (30) to the tubing hanger (36) during lowering 
of the tubing hanger (36) as shown in Figure 5. Upon 
downward movement of tubing hanger (36) after the 
seating of running tool sleeve (46) on upper supporting 
shoulder (24) the supply of fluid is transferred from the 
tubing hanger (30) to the wellhead member (11) as 
shown in Figure 6. The auxiliary control fluid passage 
(62) to the running tool (30) is blocked by the wellhead 
ring (17) defining the lower landing shoulder (26). An 
embodiment shown in Figures 7-9 permits a wellhead 
ring (17A) which is secured to the wellhead member 
(1 1 A) to be sealed by O-rings (76A, 78A) along planar 
surfaces (13 A, 75A) about the control fluid passage 
(22A) in the wellhead member (1 1 A). 



FIG. 1A 
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Description 

This invention relates to an apparatus and method 
for controlling the hydraulic control fluid circuitry for a 
tubing hanger, and more particularly to such an appara- 
tus and method in which the hydraulic control fluid cir- 
cuitry for supplying hydraulic fluid through the tubing 
hanger to downhole control members is transferred 
from a running tool for lowering the tubing hanger within 
a wellhead member to the wellhead member which 
receives the tubing hanger in a landed position. 

For well completion, a tubing hanger with a tubing 
string thereon is releasably connected to a running tool 
and towered within a well for landing on a wellhead 
member. Hydraulic control fluid passages in the well- 
head member and the tubing hanger are aligned in the 
landed position of the tubing hanger for the supply of the 
hydraulic control fluid to the tubing hanger. Hydraulic 
control fluid lines normally extend from the tubing 
hanger to selected downhole control members such as 
a downhole safety valve or a downhole chemical injec- 
tion member for actuation of the downhole control mem- 
bers. Various prior art hydraulic fluid connectors or 
couplings have been provided heretofore between the 
wellhead member and the tubing hanger for the supply 
of hydraulic control fluid to the tubing hanger when 
landed on the wellhead member. For example, U.S. Pat- 
ent Nos. 5,465,794 dated November 14, 1995 and 
5,555,935 dated September 17, 1996 disclose such 
fluid connectors. 

Oftentimes, it is desirable that hydraulic control fluid 
be supplied, or have the capability of being supplied, to 
certain downhole control members, such as downhole 
safety valves, before the tubing hanger is landed on the 
wellhead member and while the running tool is lowering 
the tubing hanger within the wellhead member. For this 
purpose the hydraulic control fluid circuitry extends 
through a running tool for the supply of hydraulic control 
fluid to the tubing hanger and the downhole control 
members. The running tool is disconnected from the 
tubing hanger after landing of the tubing hanger on the 
wellhead member and it is necessary to seal the 
hydraulic control fluid port in the tubing hanger adjacent 
the running tool so that leakage does not occur. It is also 
possible that heavy well fluids in the wellbore might leak 
into the control fluid port and the associated fluid pas- 
sage if not adequately sealed off. 

The present invention is particularly directed to an 
apparatus and method for a wellhead completion sys- 
tem including a running tool releasably connected to a 
tubing hanger for landing the tubing hanger onto a well- 
head member such as a spool. Hydraulic control fluid 
circuitry is provided for supplying hydraulic fluid to the 
tubing hanger from a running tool during lowering the 
running tool and tubing hanger within the well, and for 
supplying hydraulic control fluid to the tubing hanger 
from the wellhead member after landing of the tubing 
hanger on the wellhead member while bloclcing the 



supply of control fluid from the running tool. 

A main control fluid passage extends from the tub- 
ing hanger to control fluid lines to the downhole control 
member such as downhole safety valves. An auxiliary 

5 control fluid passage in the tubing hanger is in fluid com- 
munication with the runing tool during lowering of the 
running tool and communicates with the main control 
fluid passage in the tubing hanger to provide control 
fluid to the tubing hanger for the downhole control mem- 

10 ber prior to landing of the tubing hanger on the wellhead 
member. Fluid coupling means provided between the 
tubing hanger and the wellhead member form an impor- 
tant feature of this invention The fluid coupling means is 
effective during the landing of the tubing hanger on the 

is wellhead member for blocking and sealing off the auxil- 
iary control fluid passage in the tubing hanger from the 
running tool before the wellhead member and tubing 
hanger are in fluid communication with each other. The 
running tool is removed after the auxiliary control fluid 

20 passage has been sealed at the fluid coupling means 
for the tubing hanger and wellhead member to prevent 
any leakage thereat. Any well fluids entering the auxil- 
iary control fluid passage from the runing tool are 
blocked at the fluid coupling means. The present inven- 
ts tion also permits the running tool to be easily recon- 
nected to the tubing hanger with control fluid from the 
running tool communicating with the tubing hanger 
upon raising of the tubing hanger. 

The hydraulic control fluid coupling means are 

30 effective to block and seal off the auxiliary fluid passage 
in the tubing hanger from the running tool while effecting 
fluid communication between a lateral port in the well- 
head member with the main control fluid passage in the 
tubing hanger. The control fluid coupling means 

35 between the tubing hanger and the wellhead member 
includes a lower ring fixed to the wellhead member and 
an upper ring mounted on the tubing hanger for sliding 
movement relative to the tubing hanger. A plurality of 
axial openings in the rings are adapted to align vertically 

40 and a plurality of stab pins carried by the tubing hanger 
are received within the vertically aligned openings in the 
landed position of the tubing hanger. The auxiliary con- 
trol fluid passage th the tubing hanger communicating 
with the running tool terminates at a lateral port in the 

45 tubing hanger adjacent the upper slidable ring. 

Each stab pin in one embodiment has a central 
axial flow passage with a pair of opposed lateral ports 
adjacent the lower end of the central flow passage. The 
axial flow passage of the stab pin is in fluid communica- 

so ton with a control fluid line to the downhole control 
member for actuation thereof and forms the main con- 
trol fluid passage in the tubing hanger. One of the lateral 
ports in the stab pin is in fluid communication with the 
auxiliary flow passage to the running tool as the running 

55 tool is being towered within the wellhead member. The 
other opposed lateral port is in fluid commnication with 
the control fluid supply passage in the wellhead mem- 
ber in the landed position of the tubing hanger but is 
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blocked out of fluid communication during lowering of 
the running tool and tubing hanger within the wellhead 
member. The stab pin has an upper annular seal above 
the opposed ports and a lower annular seal below the 
opposed ports about the outer periphery of the stab pin. 5 
Before landing of the tubing hanger, the upper and 
lower seals provide sealing about a lateral port in the 
upper ring in fluid communication with the running tool. 
After landing of the tubing hanger, the upper and lower 
seals seal about a lateral port in the lower ring fixed to 10 
the wellhead member and the upper lateral port is 
blocked out of communication with the stab pin. 

In another embodiment of the invention, opposed 
planar surfaces are provided between the wellhead 
member and the fixed ring which forms an integral part is 
of the wellhead member and provides the landing shoul- 
der for the tubing hanger. O-rings effectively seal 
between the opposed planar surfaces of the wellhead 
member and ring about the hydraulic control fluid pas- 
sage from the wellhead member to the tubing hanger. 20 

It is an object of this invention to provide an appara- 
tus and method for controlling hydraulic control fluid cir- 
cuitry for a tubing hanger in which the control fluid 
circuitry for supplying hydraulic fluid to the tubing 
hanger for control of downhole control members is 25 
transferred from the running tool to the wellhead mem- 
ber receiving the tubing hanger in landed position. 

A further object of this invention is to provide such 
an apparatus and method in which hydraulic fluid cou- 
pling means are provided between the tubing hanger 30 
and the wellhead member effective to block and seal off 
an auxiliary fluid passage in the tubing hanger to the 
running tool while effecting fluid communication 
between the wellhead member and the tubing hanger. 

Another feature to this invention is to provide a 35 
hydraulic control fluid coupling means between the tub- 
ing hanger and the wellhead member which include 
stabbing pins that form the main control fluid passage 
through the tubing hanger from the running tool and 
from the wellhead member. 40 

In the accompanying drawings:- 

Figures 1A and 1B are upper and lower sectional 
view of a wellhead assembly including a running 
tool connected to a tubing hanger for landing the 45 
tubing hanger within a wellhead member while sup- 
plying hydraulic fluid from the running tool to the 
tubing hanger for the control of downhole control 
member such as downhole safety valves; 
Figure 2 is a sectional view taken generally along so 
line 2-2 of Figure 1 B and showing a fixed wellhead 
ring permanently secured to the wellhead for land- 
ing of the tubing hanger on the wellhead and form- 
ing a portion of the fluid coupling between the 
tubing hanger and the wellhead member; ss 
Figure 3 is a section taken along line 3-3 of Figure 
2 and showing the tubing hanger landed on the 
fixed wellhead ring of the wellhead member with a 



slidable ring on the tubing hanger in mating landed 
engagement with the fixed ring of the wellhead 
member; 

Figure 4 is an enlarged fragment of Figure 1B 
showing the running tool removed from a tubing 
hanger with the tubing hanger landed on the well- 
head member and hydraulic fluid being supplied to 
the tubing hanger through the wellhead member; 
Figure 5A is an enlarged section taken generally 
along line 5A-5A of Figure 2 and showing means for 
releasably connecting the slidable tubing ring to the 
wellhead member prior to landing of the tubing 
hanger; 

Rgure 5B is a section similar to Figure 5A but 
showing the tubing hanger in a landed position on 
the wellhead member; 

Rgure 5 is an enlarged sectional view of the fluid 
coupling between the tubing hanger and the well- 
head member showing the tubing hanger before 
being completely landed on the wellhead member 
with hydraulic control fluid being supplied from the 
running tool to the tubing hanger; 
Figure 6 is an enlarged sectional view of the fluid 
coupling shown in Figure 5 after the tubing hanger 
is landed on the wellhead member with hydraulic 
control fluid being supplied to the tubing hanger 
from the wellhead member; 
Rgure 7 is a sectional view of a modified fluid cou- 
pling or connector between the tubing hanger and 
sliding attached ring and a different sealing 
arrangement between the wellhead body and the 
wellhead ring and showing the hydraulic fluid being 
supplied from the running tool to the tubing hanger 
prior to the landing of the tubing hanger on the well- 
head member; 

Rgure 8 is a sectional view of the modified fluid 
coupling shown in Figure 7 but showing the tubing 
hanger landed on the wellhead member with 
hydraulic fluid being supplied from the wellhead 
member to the tubing hanger; and, 
Rgure 9 is a section taken along line 9-9 of Figure 
8 and showing the hydraulic fluid supply passage in 
the wellhead member in fluid communication with 
the main fluid passage in the stab pin of the tubing 
hanger to the downhole control member. 

Embodiment of Figures 1 - 7 

Well completion apparatus as shown in Figures 1 A 
and 1 B includes a production tree or wellhead structure 
generally indicated at 10 and having a wellhead body or 
spool indicated generally at 1 1 . Wellhead body 1 1 has a 
central bore 12 and an upper end 14. A production fluid 
outlet is shown at 16 and a suitable valve 18 is provided 
to control flow from the well through outlet 16 as well 
knob A fitting shown at 20 is secured to body 1 1 and a 
lateral hydraulic fluid supply passage 22 extends 
through body 11 and fitting 20 to bore 12 of body 11. 
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Fluid passage 22 is connected by suitable lines to a fluid 
source (not shown) normally at a surface location for 
subsea operations. A wellhead ring generally indicated 
as 17 is permanently secured by screws 19 to the inner 
peripheral surface of wellhead body 1 1 and forms an 5 
integral part of wellhead structure 10 as shown also in 
Figures 2 and 3. Wellhead body 11 has an upper sup- 
porting shoulder 24 and wellhead ring 17 forms a lower 
landing shoulder or seat 26 for wellhead body 1 1 . 

A running tool is shown generally at 30 having a 
body 31 and is releasably connected by latches 32, 34 
to the upper end of a tubing hanger shown generally at 
36. Tubing hanger 36 is shown in Figure 1B in close 
contact with, but prior to landing completely on annular 
shoulder 26 of wellhead ring 17 and releasably con- 
nected to running tool 30. Tubing hanger 36 is shown in 
Figure 4 in a completely landed position on landing 
shoulder 26 of wellhead ring 1 7 with running tool 30 dis- 
connected from tubing hanger 36 and removed from the 
well. A tubing string (not shown) is connected to the 
lower end of tubing hanger 30. In the landed position of 
tubing hanger 36 shown in Figure 4, a locking ring 38 is 
received in annular groove 40 in the inner peripheral 
surface of bore 12. An annular seal 41 is provided 
between tubing hanger 36 and wellhead body 11. 

Various downhole fluid supply functions, such as 
downhole safety valves for tubing strings, or downhole 
chemical injection, are supplied with fluid from a surface 
fluid source for subsea operations. It is desirable that 
hydraulic or liquid fluid be supplied, or have the capabil- 
ity of being supplied, to such downhole functions during 
lowering of tubing hanger 36 within the well by running 
tool 30. After complete landing of tubing hanger 36 on 
wellhead ring 17 of wellhead body 11 and before 
removal of running tool 30, the supply of hydraulic con- 
trol fluid from running tool 30 is transferred to wellhead 
structure 10. For this purpose, hydraulic control fluid 
couplings or connectors are provided between the run- 
ning tool 30 and tubing hanger 36, and between well- 
head structure 10 and tubing hanger 36. Running tool 
30 has a plurality of hydraulic control fluid passages or 
lines 42A, 42B, 42C, 42D, 42E, 42F, 42G, 42H and 42 1 
which are in fluid communication with a fluid source, 
such as a reservoir. Lines 42A-42I extend to various 
locations requiring fluid supply. Control fluid lines 42D 
and 42F control the operation of piston sleeve 44 for 
releasably connecting running tool 30 to tubing hanger 
36. Fluid is supplied through line 42F for moving piston 
sleeve 44 downwardly into a latched position as shown 
in Figures 1 A and 1 B. Fluid is supplied through line 42D 
for moving piston sleeve 44 upwardly into an unlatched 
position to permit removal of running tool 30. Running 
tool 30 has an outer sleeve or housing 46 having a lower 
shoulder 48 which is adapted to seat on annular shoul- 
der 24 of wellhead structure 10 during lowering of tub- 
ing hanger 36 within wellhead structure 10, but before 
tubing hanger 36 seats or lands on annular shoulder 26 
of wellhead structure 10. After initial seating of sleeve 



46 on supporting seat 24, hydraulic fluid is bled from an 
annular fluid chamber 50 through line 42A as shown in 
Figure 1A to permit relative downward movement of 
running tool body 31 and tubing hanger 36 a distance D 
of about three and one half (3 V6) inches until tubing 
hanger 36 is landed on shoulder 26 of wellhead ring 17 
fixed to wellhead member 1 1 . Thus, tubing hanger 36 is 
landed on wellhead structure 10 in two separate steps, 
one step in which outer sleeve 46 of running tool 30 
seats on annular shoulder 24 of wellhead body 1 1 , and 
a second step in which running tool 30 and tubing 
hanger 36 move downwardly relative to sleeve 46 to a 
landed position on shoulder 26 of ring 17. 

Tubing hanger 36 has a body 54 and a central bore 
56 extending axially of body 54. Body 54 has an outer 
annual recess 58 and a slidable hanger landing ring 60 
mounted within recess 58. Hanger ring 60 has a lower 
seat surface 61 shown in Figure 5A which seats on 
shoulder 26 of wellhead ring 17 when tubing hanger 36 
is landed on wellhead housing or spool 11. Tubing 
hanger 36 has a plurality, such as six, axially extending 
auxiliary control fluid passages 62 therein in fluid com- 
munication with a plurality of separate control fluid pas- 
sages 42G in running tool 30. Each passage 62 extends 
from the upper end of tubing hanger 36 to a fitting 64 at 
peripheral recess 58. A check valve shown generally at 
66 is provided at the upper end of each auxiliary fluid 
passage 62 in which sleeve valve member 68 is biased 
to a closed position. As shown in Figure 1 B when run- 
ning tool 30 is connected to tubing hanger 36, sleeve 
valve member 68 is opened by a projection 70 on run- 
ning tool 30 to permit control fluid flow to auxiliary fluid 
passage 62 from passage 42G. 

Referring now particularly to Figures 5 and 6, the 
hydraulic control fluid coupling between tubing hanger 
36 and wellhead member 11 is illustrated. Figure 5 
shows the control fluid coupling when running tool 30 is 
connected to tubing hanger 36 and is lowering hanger 
36 within the well. Sleeve 46 on running tool 36 is ini- 
tially landed on shoulder 24 as shown in Figure 1 B prior 
to movement of running tool 30 and tubing hanger 36 
relative to sleeve 46. Figure 6 shows tubing hanger 36 
landed on shoulder 26 of wellhead member 1 1 with run- 
ning tool 30 released from engagement with tubing 
hanger 36. Fixed ring 17 has a plurality of axial open- 
ings 72 and a lateral port 74 for each opening 72 pro- 
vides fluid communication with hydraulic control fluid 
passage 22 in wellhead housing or spool 11. An inner 
metal ring 76 and an outer sealing rings 78 provide 
seals for sealing about port 74. 

Upper ring 60 mounted on tubing hanger 36 for sli- 
dable movement has an plurality of axial openings 80 in 
axial alignment with openings 72 when ring 60 is keyed 
to ring 1 7 by key 82 as shown in Figures 2 and 3. A side 
or cross port 83 in ring 60 is in fluid communication with 
auxiliary flow passage 62 when running tool 30 is con- 
nected to tubing hanger 36 as shown in Figure 5. An 
elastomeric O-ring 85 on fitting 64 seals about ports 62 
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and 83. Secured to tubing hanger 36 and projecting 
downwardly within recess 58 are a plurality of stab pin 
assemblies generally indicated at 84. Each stab pin 
assembly 84 include a stab pin 86 secured by an exter- 
nally threaded retaining sleeve 88 threaded within an 
opening in body 54 of tubing hanger 36. Each stab pin 

86 has an axially extending bore 90 with an end sleeve 

92 threaded about the closed end of stab pin 86. A pair 
of opposed side or cross ports 94, 96 communicate with 
bore 90. Port 94 is aligned with port 74 in the landed 
position of tubing hanger 36 as shown in Figure 6. Port 
96 is in alignment with port 83 when tubing hanger 36 is 
being lowered within wellhead spool 1 1 as shown in Fig- 
ure 5. Sealing rings 98 extend about pin 86 for sealing 
ports 94 and 96. Bore 90 of stab pin 86 is in axial align- 
ment with main flow passage 100 which extends to con- 
trol fluid line 102 to a downhole control member, such as 
a downhole safety valve 104 as shown in Figure 1 B. 

Tubing hanger 36 has an annular shoulder 89 which 
connects the upper annular end 91 of hanger ring 60 in 
landed position for transferring loads to landing shoul- 
der 26 on wellhead ring 17. Upper slidable hanger ring 
60 initially connects landing shoulder 26 of wellhead 
ring 17 after about 1/8 inch travel upon sleeve 46 first 
contacting supporting shoulder 24 and initial bleeding of 
fluid fiom chamber 50. 

As shown particularly in Figures 5A and 5B, sliding 
hanger ring 60 has a plurality of openings or holes 87 
therein and laterally slidable pins 93 are mounted in 
openings 87 for sliding movement. Keys 95 retain pins 

93 within openings 87. An annular recess 97 in tubing 
hanger 36 adjacent pins 93 defines a cam surface 99. 
An annular groove 101 in wellhead member 1 1 adjacent 
pins 93 defines a cam surface 103. Figure 5A shows the 
position of hanger ring 60 and tubing hanger 36 when 
sleeve 46 is approximately 1/8 inch from contacting sup- 
porting shoulder 24 on wellhead member 1 1 as shown 
in Figure 1B. Upon bleeding of fluid from annular cham- 
ber 50 through line 42A as shown in Figure 1B, tubing 
hanger moves downwardly distance D. Annular seat 61 
on tubing ring 60 connects landing shoulder 26 after ini- 
tial travel of tubing hanger 36 about 1/8 inch with pins 93 
in transverse alignment with groove 101. Cam surface 
99 then contacts pins 93 to cam pins 93 laterally into 
groove 101. Tubing hanger 36 then moves downwardly 
relative to tubing ring 60 and wellhead member 1 1 until 
lower seat 89 on tubing hanger 36 abuts end surface 91 
of ring 60 as shown in Figures 5B and 6. A recess 105 
is provided in ring 60 to receive a spring biased detent 
107 carried by tubing hanger 36 to retain ring 60 to tub- 
ing hanger 36. Upon downward movement of tubing 
hanger 36 after ring 60 seats on wellhead ring 17, 
detent 107 is cammed out of recess 105. 

For removal of tubing hanger 36 by running tool 30, 
tubing hanger 36 is lifted upwardly until recess 97 is in 
lateral alignment with pins 93. Then, cam surface 103 
on wellhead member 1 1 cams pins 93 within openings 

87 for retracting pins 93 and releasing tubing hanger 36 



from wellhead member 1 1 for removal of tubing hanger 
36. Also, detent 107 is received within recess 105 for 
effecting simultaneous movement of ring 60 with tubing 
hanger 36. 

5 

Operation of Embodiment of Figure 1-6 

In operation, running tool 30 is connected to tubing 
hanger 36 for towering tubing hanger 36 within the well 

10 for landing on wellhead housing or spool 11. Check 
valves 66 on tubing hanger 36 are opened by running 
tool 30 and control fluid is supplied by control fluid pas- 
sage 42G and auxiliary control fluid passage 62 to 
aligned ports 83 and 96 to bore 90 in fluid communica- 

15 tion with the main control fluid passage 100. Each main 
control fluid passage 100 may extend to a suitable 
downhole function such as a downhole safety valve 104 
as shown in Figure 1B. Thus, control fluid is supplied 
continuously to each downhole function for control 

20 thereof while tubing hanger 36 is being lowered by run- 
ning tool 30. 

Sleeve 46 of running tool 30 is landed on annular 
shoulder 24 of wellhead housing 1 1 to stop temporarily 
the downward movement of running tool 30 and tubing 

25 hanger 36 as shown in Figures 1A and 1B. Then, 
hydraulic control fluid is bled from annular chamber 50 
as shown in Figure 1A to permit relative downward 
movement of running tool 30 and tubing hanger 36 a 
distance D of around three and one half (3 1 A) inches as 

30 shown also in Figure 5 for downward movement of stab 
pin 86 from the position of Figure 5 to the position of Fig- 
ure 6. Pins 93 are cammed into openings 87 upon 
downward movement of tubing hanger 36 to connect 
tubing hanger 36 to wellhead member 1 1 as shown in 

35 Figures 5A and SB. Also, detent 107 is removed from 
recess 105. 

As tubing hanger 36 and stab pin 86 move down- 
wardly from the position of Figure 5, auxiliary flow pas- 
sage 62 is blocked by ring 17 and port 83 on slidable 

40 ring 60 is moved out of fluid communication with auxil- 
iary flow passage 62. Thus, fluid communication 
between running tool 30 and tubing hanger 36 is 
stopped with O-ring 85 of fitting 64 sealing auxiliary fluid 
passage 62. Port 96 is also moved out of alignment with 

45 port 83 in ring 60 as ring 60 is supported on lower ring 
1 7 fixed to wellhead structure 1 1 . 

When hanger shoulder 89 contacts the upper end 
91 of hanger ring 60 as shown in Figure 6, ports 74 and 
94 are in fluid communication with each other and with 

so axial bore 90 of pin 86. Control fluid is thus supplied to 
the main control fluid passage 100 from wellhead hous- 
ing 1 1 through fluid passage 22, and ports 74 and 94 to 
main flow passage 100. Now, running tool 30 may be 
released from engagement with tubing hanger 36 by 

55 unlatching of latches 32,34. As auxiliary flow passage 
62 was blocked and a new main flow passage was 
established prior to the release of running tool 30, even 
if leakage occurs about check valve 66 or fitting 64, the 
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newly established control fluid passage through pas- 
sages 22 and 100 would not be contaminated by well 
fluids because these passages contain their own pri- 
mary seal barriers formed by seal rings 76, 78 and 98. 

If desired to remove tubing hanger 36 at a later 
date, running tool 30 may be easily reconnected to tub- 
ing hanger 36 and tubing hanger 36 lifted from engage- 
ment with wellhead housing 1 1 . Upon lifting of tubing 
hanger 36, pins 93 are aligned laterally with groove 97 
and are cammed by surface 103 in groove 101 of well- 
head member 1 1 into recess 97 of hanger 36 to permit 
removal of tubing hanger 36 as shown particularly in 
Figures 5A and 5B. This re-establishes the auxiliary cir- 
cuit between running tool 30 and hanger 36 and dis- 
engages the main circuit between the hanger 36 and 
wellhead member 1 1 . 

Embodiment of Figures 7-9 

The embodiment shown in Figure 7-9 provides a 
different sealing arrangement between wellhead body 
1 1 A and ring 17A fixed to wellhead body 1 1 A. Also, the 
control fluid passaging between wellhead fluid passage 
22A and the axial bore 90A of stab pin 84A has been 
changed to facilitate the different sealing arrangement. 

As shown in Figure 7-9, stab pin assembly 84A has 
a stab pin 86A received within slidable ring 60A. A well- 
head ring 1 7A is fixed to the wellhead body 1 1 A and has 
an upper landing shoulder 26A. A lateral port 83A in ring 
60A is aligned with port 96A in stab pin 86A when tubing 
hanger 36A is connected to the running tool and being 
lowered within the well as shown in Figure 7 in which 
auxiliary fluid passage 62A is in fluid communication 
with main flow passage 100 A. 

Wellhead body 11 A has a planar horizontal shoul- 
der 13A. Ring 17A has a plurality of axial openings 72A 
therein which do not extend through the entire height of 
ring 17A as in the embodiment of Figures 1-7 but are 
angled inwardly at 73A. A planar bottom surface 75A of 
ring 17A contacts shoulder 13A along its entire lower 
circular periphery. Sealing rings 76A and 78A between 
planar surfaces 13A and 75A on wellhead member 1 1 A 
and wellhead ring 17A provide effective sealing about 
control fluid passage 22A from wellhead member 1 1 A. 
A cross port 94A in stab pin 86A communicates with 
bore 90A in stab pin 86A and with branch control fluid 
passage or port 91 A in ring 17A. An effective and highly 
reliable sealing arrangement is provided for the commu- 
nication of port 91 A in ring 17A to fluid passage or port 
22A in wellhead body 11 A, particularly in the landed 
position of tubing hanger 36A. The operation of the 
embodiment of Figures 7-9 is similar to the operation of 
the embodiment of Figures 1-6. 

While the embodiments shows in the drawings illus- 
trate fluid circuitry for hydraulic control fluid, it is under- 
stood that this invention would also be applicable for the 
injection of chemical fluids, such as methanol or chemi- 
cal inhibitors which are utilized downhole for product 



treatment. 
Claims 

s 1 . A wellhead assembly comprising: 

a fixed wellhead member having an upper sup- 
porting shoulder and a lower landing shoulder; 
a running tool having means for contacting said 
10 upper supporting shoulder for temporary land- 

ing of said running tool thereon; 
a tubing hanger releasably connected to said 
running tool for lowering within said wellhead 
member; 

15 first fluid coupling means between said tubing 

hanger and said running tool; 
second fluid coupling means between said tub- 
ing hanger and said wellhead member; 
said first fluid coupling means permitting the 

20 supply of fluid to said tubing hanger from said 

running tool while said tubing hanger is being 
lowered within said wellhead member and 
while said running tool is temporarily landed on 
said upper supporting shoulder; and 

25 means permitting downward movement of said 

tubing hanger into landed position on said 
lower landing shoulder after said running tool is 
landed on said upper landing shoulder; said 
second fluid coupling means being activated 

30 when said tubing hanger is landed on said 

lower shoulder to provide the supply of fluid 
from said wellhead member to said tubing 
hanger. 

3$ 2. A wellhead assembly as set forth in claim 1 
wherein: 

means are provided to block the supply of fluid 
from said running tool to said tubing hanger 
40 when said tubing hanger moves downward 

from the temporary landed position of said run- 
ning tool on said upper supporting shoulder. 

3. A wellhead assembly as set forth in claim 1 wherein 
45 said means permitting downward movement of said 
tubing hanger after temporary landing of said run- 
ning tool comprises an outer sleeve on said running 
tool which is supported on said upper supporting 
shoulder, said running tool having an inner body 
so connected to said tubing hanger and moving down- 
wardly with said tubing hanger relative to said 
sleeve for landing of said tubing hanger onto said 
lower landing shoulder of said wellhead member. 

55 4. Well completion apparatus comprising: 

a wellhead member: 
a running tool; 
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a tubing hanger releasably connected to said 
running tool for being lowered within the well- 
head member for landing; 

a main fluid passage from said tubing hanger to 
supply fluid for a predetermined downhole s 
function; 

a fluid supply passage in said tubing hanger 
from said running tool and a separate fluid sup- 
ply passage from said wellhead member to 
said tubing hanger; and io 
fluid coupling means providing the supply of 
fluid to said tubing hanger from said fluid sup- 
ply passage in said running tool during lower- 
ing of said tubing hanger within said wellhead 
member, and providing the supply of fluid to 75 
said tubing hanger from said separate fluid 
supply passage from said wellhead member 
when said tubing hanger is landed within said 
wellhead member. 



5. Well completion apparatus as set in claim 4 
wherein said fluid coupling means includes means 
to block the supply of fluid to said fluid supply pas- 
sage in said tubing hanger from said running tool 
when said tubing hanger is landed within said well- 25 
head member. 

6. Well completion apparatus as set forth in claim 4 
wherein said fluid coupling means includes includ- 
ing a plurality of stab pins carried by said tubing 30 
hanger each stab pin having a fluid passage therein 
defining at least a portion of the main fluid passage 

to said downhole function. 

7. Well completion apparatus set forth in claim 4 35 
wherein said fluid coupling means include: 



8. Well completion apparatus as set forth in claim 7 
wherein said wellhead ring has a lateral port therein 

in fluid communication with said axial fluid passage so 
in said stabbing pin in the landed position of said 
tubing hanger. 

9. Well completion apparatus has set forth in claim 7 
wherein a tubing hanger ring is mounted on the ss 
outer periphery of said tubing hanger and has an 
axial opening therein receiving said stabbing pin 
and in axial alignment with said axially extending 



opening in said wellhead ring. 

10. Apparatus for transferring the supply of fluid to a 
tubing hanger from a running tool to a wellhead 
member after landing of the tubing hanger on the 
wellhead member; said apparatus comprising: 

a stabbing pin carried by said tubing hanger, 
said stabbing pin having an axially extending 
flow passage and a lateral fluid port communi- 
cating with said axially extending flow passage; 
an axially aligned opening in said wellhead 
member to receive said stabbing pin in mating 
relation and a lateral port extending from said 
opening; 

a fluid passage in said tubing hanger extending 
to a selected downhole function and in fluid 
communication with said lateral port in said 
stabbing pin; and 

a fluid supply passage in the running tool and a 
separate fluid supply passage in the wellhead 

member; 

said stabbing pin movable during landing of 
said tubing hanger on said wellhead member 
between a position in which the lateral port of 
said stabbing pin is in fluid communication with 
the fluid supply passage in the running tool 
prior to landing and is in fluid communication 
with the hydraulic fluid supply passage in the 
wellhead member after landing thereby to 
transfer the supply of fluid to the tubing hanger 
from the fluid supply passage in the running 
tool to the fluid supply passage in the wellhead 
member; 

said fluid supply passage in said running tool 
being blocked from communicating with said 
lateral port in the landed position of the tubing 
hanger, and said fluid supply passage in said 
wellhead member being blocked from commu- 
nicating with said lateral port prior to landing of 
said tubing hanger within said wellhead. 

11. Apparatus as set forth in claim 10 wherein: 

a plurality of stabbing pins are carried by said 
tubing hanger and a plurality of axially aligned 
openings are provided in said wellhead mem- 
ber to receive such stabbing pins. 

12. Apparatus as set forth in claim 1 1 wherein said tub- 
ing hanger has a body mounting said stabbing pins 
for relative axial movement, said body having a pri- 
mary fluid passage extending from said stabbing 
pins to said selected downhole function. 

13. Apparatus as set forth in claim 11 wherein a well- 
head ring is fixed to the inner periphery of said well- 
head member and has said plurality of axially 



a wellhead ring secured to the inner periphery 
of said wellhead member and having an axially 
extending opening therein; and 40 
a stabbing pin carried by said tubing hanger 
and received within said axially extending 
opening when said tubing hanger is landed 
within said wellhead member, said stabbing pin 
having an axial flow passage defining said fluid 45 
passage. 
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aligned openings therein for receiving said stabbing 
pins. 

14. Apparatus as set forth in claim 13 wherein a sleeve 
is mounted on said tubing hanger about each of 
said stabbing pins for sliding movement relative to 
said pins; said sleeve having a lateral port therein in 
fluid communication with said fluid supply passage 
in said running tool when said tubing hanger is 
being lowered within said wellhead member, said 
lateral port in said sleeve being blocked from fluid 
communication with said fluid supply passage in 
said running tool when said tubing hanger is landed 
on said wellhead member. 

15. Apparatus for transferring the supply of fluid to a 
tubing hanger from a tubing hanger running tool to 
a wellhead member after landing of the tubing 
hanger on said wellhead member; said apparatus 
comprising: 

a fluid passage in said tubing hanger in fluid 
communication with a selected downhole func- 
tion; 

a first fluid supply passage in said running tool 
in fluid communication with said fluid passage 
in said tubing hanger during lowering of said 
tubing hanger within said wellhead member to 
supply fluid to said selected downhole function 
prior to landing of the tubing hanger on the 
wellhead member; 

a second fluid supply passage in said wellhead 
member in fluid communication with said fluid 
passage in said tubing hanger to said selected 
downhole function when said tubing hanger is 
landed on said wellhead member; and 
means blocking fluid communication between 
the fluid passages of said running tool and said 
tubing hanger to said selected downhole func- 
tion when said tubing hanger is landed on said 
wellhead member thereby to transfer the sup- 
ply of fluid to said tubing hanger from said run- 
ning tool to said wellhead member. 

16. Apparatus as set forth in claim 15 wherein a well- 
head ring is secured to the inner periphery of said 
wellhead member and has a fluid passage therein 
forming a continuation of said second fluid supply 
passage in said wellhead member, said wellhead 
ring fluid passage and said second fluid supply pas- 
sage forming opposed ports in adjacent contacting 
surfaces of said wellhead ring and said wellhead 
member, and annular seals about said ports for 
sealing between said contacting surfaces. 

1 7. Apparatus as set forth in claim 1 6 wherein said con- 
tacting surfaces are planar surfaces. 



18. Apparatus as set forth in claim 16 wherein said con- 
tacting surfaces are cylindrical surfaces. 

19. Apparatus as set forth in claim 15 wherein: 

5 

fluid connection means are provided between 
said wellhead member and said tubing hanger, 
said connection means providing fluid commu- 
nication between said second fluid supply pas- 
10 sage in said wellhead member and said fluid 

passage in said tubing hanger in the landed 
position of said tubing hanger. 

20. Apparatus as set forth in claim 1 9 wherein said fluid 
75 connection means includes an axially extending 

stabbing pin carried by said tubing hanger and hav- 
ing an axially extending flow passage and a lateral 
port communicating with said flow passage; 

20 said wellhead member having an axially 

extending opening for receiving said stabbing 
pin in mating relation and a lateral port commu- 
nicating with said axially extending opening; 
said lateral ports in said stabbing pins and said 

25 wellhead member being in fluid communication 

with each other in the landed position of said 
tubing hanger for the supply of fluid to said 
selected control member and being out of fluid 
communication with each other when said tub- 

30 ing hanger is not landed within said wellhead 

member. 

21. A method of supplying fluid downhole in a well for 
selected downhole functions through a fluid conduit 

35 in a tubing hanger, the fluid being supplied to a 
selected downhole function in the well from a run- 
ning tool during lowering of the tubing hanger and 
from a wellhead member after seating of the tubing 
hanger on the wellhead member; said method com- 

40 prising the following steps: 

supplying fluid for selected downhole functions 
from said running tool to said tubing hanger 
and said fluid conduit therein during lowering of 
45 said hanger within the wellhead member by the 

running tool; 

supplying fluid from said wellhead member to 
said hanger and said fluid conduit therein upon 
seating of said tubing hanger for providing fluid 
so to the selected downhole function in the well; 

and 

blocking the supply of fluid to said tubing 
hanger from said running tool upon seating of 
said tubing hanger on said wellhead member. 

55 

22. The method as set forth in claim 21 including the 
step of: 
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providing a connector on said tubing hanger to 
block fluid communication between said well- 
head member and said fluid conduit in said tub- 
ing hanger when said tubing hanger is not 
seated within said wellhead member, and to 5 
permit fluid communication between said well- 
head member and said fluid conduit in said tub- 
ing hanger when said tubing hanger is seated 
within said wellhead member. 
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FIG. 5 A FIG.5B 
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